per capita also *312 increased from 8,573 miles in 1990 to 10,051 miles in 2007, which is a 17.24 percent increase. 25 The per capita increase shows that social and economic influences are also contributing to VMT increases. The combination of population increases and consumer choice has contributed to the nearly tripling of VMT since 1970. 26 With the VMT averaging an increase of 1.2 percent a year from 1998 to 2008, it is very difficult to improve efficiency enough to overcome the increasing CO 2 emissions caused by VMT increases. 27 Reducing VMT could possibly be achieved by making driving significantly more expensive through the use of higher gasoline taxes, cap-and-trade programs or other economic approaches. 28 However, the national elections in November 2010 demonstrate how difficult it will be to increase taxes. The increase in gasoline cost at the pump over the past decades has had little effect on VMT, but gasoline prices only increased by 20.7 percent from 1958 to 2010 when adjusted for inflation. 29 Several studies of major metropolitan areas around the globe have found that increasing the costs of auto travel, such as by gasoline taxes, will reduce VMT, but the ratios of cost increases to decreased VMT is large. 30 The other approach is to increase fuel efficiency from motor vehicles. A National Academy of Sciences study in 2001 concluded that it is possible to obtain a 40 percent increase in fuel efficiency in light-duty trucks and sport utility vehicles (SUVs) at costs that could be recovered over the lifetime of ownership. 31 However, if car buyers selected vehicles with enhanced performance (requiring more fuel), or if the improvement in fuel economy led to an increase in VMT then improvements in efficiency may be nullified. 32 Another study found the potential for motor vehicle fuel efficiency improvements by 2015 is only 10 to 15 percent; a mid-range 12.5 percent improvement would result in about an 11 percent CO 2 emission reduction. 33 Ultimately, using existing technology, GHG emissions could be reduced by about 38 percent for cars and light-duty trucks and 24 percent for heavy-duty vehicles. 34 Between 1976 and 1989, about 70 percent of the *313 improvement in fuel economy was due to weight reduction, improvements in transmissions and aerodynamics, the use of front wheel drive, and the use of fuel-injection. 35 The federal government became concerned with motor vehicle fuel efficiency after the 1973 Mideast oil embargo. The concerns over the nation's petroleum dependence in the mid-1970s became more serious during the following decades. The cost of imported petroleum and the nation's dependency on foreign sources that are often geopolitical adversaries makes the nation vulnerable to disruptions in the supply of petroleum. The transportation sector was responsible for 71.4 percent of U.S. petroleum consumption in 2009, and highway vehicles used 84.9 percent of this petroleum. 36 Oil imports made up 51.9 percent of U.S. petroleum consumption in 2009. 37 Oil imports were 12.92 million barrels a day in 2008 and 11.72 million barrels a day in 2009, 38 which cost the U.S. economy nearly half a trillion dollars in 2008 and nearly $300 billion in 2009. 39 International relations and diplomacy options are heavily influenced by the nation's dependence on oil, and the outflow of dollars for oil imports is an important component of the U.S. trade deficits. Protecting the Middle East petroleum supply required about $50 billion in 2004 to fund such a military mission. 40 Moreover, increasing worldwide demand is expected to keep upward pressure on oil prices, which will exacerbate the adverse impacts of the nation's dependence on imported oil.
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II. Corporate Average Fuel Economy Standards
In 1975, Congress enacted the Energy and Policy Conservation Act (EPCA) in response to the oil embargo of 1973-74. 42 The goals of EPCA are to "decrease dependence on foreign imports, enhance national security, achieve the efficient utilization of scarce resources, and guarantee the availability of domestic energy supplies at prices consumers can afford." 43 Among its provisions were Corporate Average Fuel Economy (CAFÉ) standards that impose a minimum level of average fuel economy applicable to manufacturers of light-duty vehicles for a given model *314 year (MY). 44 Passenger vehicles are subject to statutory fuel economy standards while non-passenger vehicles must meet standards set by the Department of Transportation's National Highway Traffic Safety Administration (NHTSA). CAFÉ standards began at 18.0 miles per gallon (mpg) for MY 1978 and increased to 27.5 mpg in MY 1985. NHTSA reduced the fuel economy requirements 26.0 mpg in MYs 1986 through 1988, because a drop in gasoline prices had changed consumer demand. 45 NHTSA's decision was upheld by the D.C. Circuit. 46 For MY 1989 CAFÉ standards increased to 26.5 mpg, and increased again to 27.5 mpg for passenger cars from MY 1990 through MY 2010. 47 CAFÉ standards became more stringent in MY 2011 and thereafter, which is discussed infra in this section.
Light-duty truck CAFÉ requirements, which are defined to include many SUVs, vans, and pickup trucks, 48 are set by NHTSA. NHTSA first established light-duty truck standards for MY 1979 for vehicles up to 6,000 pounds gross vehicle weight rating (GVWR) which was increased to 8,500 pounds GVWR for MY 1980. 49 For MYs 1979-1981, separate standards for two-wheel drive and four-wheel drive vehicles were established. Beginning with MY 1982, an optional combined standard could be used, but NHTSA dropped the separate two-wheel and four-wheel drive standard as an option beginning with MY 1991. 50 For MY 1986 through MY 1995 the standard ranged from 20.0 to 20.6 mpg in order to avoid adverse economic impacts on the industry, 51 Vehicles that are not manufactured primarily for highway use and vehicles rated at 10,000 pounds gross vehicle weight or more are excluded from fuel economy regulation because they are not automobiles as defined by the statute.
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EPA determines the fuel economy of vehicles using the first 505 seconds of the Federal Urban Driving Simulation cycle, hot started, after a ten-minute hot soak. 58 This is part of the Federal Test Procedure (FTP) used to quantify a vehicle's emissions, 59 but the process and calculations are adjusted as specified in the fuel economy regulations. 60 It is worth noting that most vehicles will achieve higher fuel economy using the U.S. test cycle than would result from using the European or Japanese test procedures. 61 U.S. cars and light trucks had an actual combined fuel economy of about 25 mpg from 1980 to 2004, and then it began to slowly improve. 62 The increased sales of light trucks, vans, and SUVs (which have lower mpg and fuel efficiency requirements than regular passenger cars) caused the overall fuel efficiency of the motor vehicle fleet to remain relatively constant for a decade despite improved technology being used on vehicles. 63 In 1970, light trucks made up 17.4 percent of the nation's vehicle fleet, but in 2008, 44.57 percent of the vehicle fleet was light-duty trucks (including SUVs). 64 Trucks, including vans and SUVs, made up almost half of the light-duty vehicle sales in 2009. 65 CAFÉ standards for automobiles are more stringent than the standards for light-duty trucks, which allows SUVs and crossover vehicles to take advantage of the more lenient light-duty truck standards. Sales-weighted fuel economy for new cars was 30.9 mpg in 2008, but it was 22.9 mpg for light trucks including SUVs. 66 If a manufacturer fails to meet the fuel economy standard, it is liable to the federal government for a civil penalty of $5 for each 0.1 mpg, the fleet is above the *316 standard for each vehicle manufactured. 67 The CAFÉ requirements are separately calculated for domestic and non-domestic manufactured passenger cars and for domestic and non-domestic manufactured light-duty trucks. 68 However, large manufacturers can manipulate production between these four vehicle classes to avoid violating the law. 69 In 2008, the total amount of fines for the CAFÉ program was $12.922 million. 70 No major U.S. or Japanese manufacturer has paid a CAFÉ fine related to MY 1983 through MY 2009. Nearly all the money that is collected is from small foreign manufacturers or importers of the cars.
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To discourage the purchase of passenger cars that have fuel efficiency less than 22.5 mpg, Congress created a gas-guzzler tax in 1978 72 and increased the tax in the Omnibus Budget Reconciliation Act in 1990. 73 The tax ranges from $1,000 for vehicles with a fuel economy rating of 22 to 22.5 mpg up to $7,700 for vehicles under 12.5 mpg. 74 However, it does not apply to trucks, which allows manufacturers and consumers to avoid the tax by purchasing large, fuel-inefficient vehicles that are not subject to the tax. 75 The 2006 DOT standards attempt to balance emissions reductions with safety concerns by considering the product of a vehicle's width (distance between tires) and its wheelbase (the distance from the front to the rear axles). 82 This results in a separate fuel economy standard for each vehicle and the manufacturer must meet a fleet average based on the weighted distribution of its production volumes. 83 The 2006 rule also expands the applicability of CAFÉ standards to include medium duty passenger vehicles (MDPV) (i.e., larger passenger vans and SUVs with a gross vehicle weight rating of 8,500 to 10,000 lbs) in MY 2011, which DOT estimated would bring an additional 240,000 vehicles into the CAFÉ program. 84 Pickup trucks and panel trucks are not subject to MDPV requirements. The final rule also states that federal requirements relating to fuel economy preempts any state effort to reduce CO 2 emissions from motor vehicles. 85 In 2007, eleven states, the District of Columbia, New York City, and four national environmental organizations challenged NHTSA's 2006 CAFÉ standards in the Ninth Circuit. 86 Petitioners claimed the CAFÉ rule 87 was arbitrary, capricious, and contrary to EPCA, and NHTSA's Environmental Assessment was inadequate under the National Environmental Policy Act. 88 Petitioners claimed the final rule does not meet EPCA's "maximum feasible" standard, it perpetuates the SUV and minivan loophole that allows light-duty trucks to satisfy lower fuel *318 economy standards, and it excludes most vehicles between 8,500 and 10,000 pounds gross vehicle weight. 89 Petitioners claimed the rule could lead to increased GHG emissions because vehicle weight classifications that impose lower fuel efficiency requirements for larger vehicles may encourage manufacturers to build larger less fuel-efficient vehicles, and the rule has no guarantee of a minimum average fuel economy or "backstop." 90 They also claimed NHTSA's calculations of costs and benefits failed to assign a value to the benefits of CO 2 reduction and failed to evaluate properly the benefit of vehicle weight reduction. 91 The Ninth Circuit held the final rule is "arbitrary and capricious, contrary to the EPCA in its failure to monetize the value of carbon emissions, failure to set a backstop, failure to close the SUV loophole, and failure to set fuel economy standards for all vehicles in the 8,500 to 10,000 GVWR class." 92 The court held that NHTSA must utilize values for carbon emissions reductions when performing an analysis of the benefits of carbon emissions reductions. 93 The court found the value of the carbon to be $50 a ton according to several studies, including the National Academy of Science study, which translates into a value for carbon emissions of approximately $0.15 per gallon of gasoline. 94 The court rejected NHTSA's assertion that the value of reducing CO 2 and other GHGs is too uncertain to support explicit valuation and inclusion in evaluating environmental externalities. 95 The court also held that the Environmental Assessment required by the National Environmental Policy Act was inadequate. 96 The emissions, but it will take several years for EPA to act to regulate CO 2 .
*319 On December 19, 2007, the Energy Independence and Security Act of 2007 (EISA) was signed into law. 99 It is applicable beginning with MY 2011 vehicles and requires more stringent CAFÉ standards for passenger vehicles based on regulations to be issued by the Secretary of Transportation. 100 It mandates a 40 percent increase in fuel economy from cars and light-duty trucks by MY 2020 with one set of standards for passenger vehicles and another set of standards for nonpassenger vehicles. 101 The law mandates a combined fuel economy of at least 35 mpg for the fleet of vehicles sold in the United States by MY 2020, with civil penalties for non-compliance. 102 For MY 2021-2030 the fuel economy of each fleet of passenger and non-passenger automobiles sold in the U.S. is to meet the maximum feasible average fuel economy as determined by the Secretary. 103 Each manufacturer is to meet a minimum standard for domestically manufactured passenger automobiles that is the greater of 27.5 mpg or 92 percent of the average fuel economy projected by the Secretary for the combined domestic and non-domestic passenger automobile fleet for sale in the U.S. by all manufacturers for that model year.
104 Commercial medium-duty and heavy-duty highway vehicles as well as work trucks with a gross vehicle weight of 8,500 to 10,000 pounds are to have new standards based on the maximum feasible improvement as determined by the Secretary. 105 The Secretary delegates his or her regulatory responsibility to NHTSA. 106 The 2007 EISA legislation in §110 also requires the Administrator of EPA to reevaluate the fuel economy procedures published in 2006 to determine whether a revision is warranted.
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*320 Regulations to implement EISA are to be promulgated within two years after a report. 108 After regulations are promulgated, they will not be applicable for four full model years. 109 To cover the estimated cost of the CAFÉ provisions, two tax subsidies for the oil and gas industry were removed. 110 Federal agencies are prohibited from acquiring any light-duty motor vehicle or medium-duty passenger vehicle that is not a low GHG emitting vehicle as defined in the statute, and by 2015 federal agencies are to achieve a 20 percent reduction in annual petroleum consumption. 111 On May 2, 2008, the Department of Transportation promulgated a proposed rule pursuant to the 2007 EISA that would have imposed fuel economy standards more stringent than those found in the 2007 legislation. 112 The proposed rule set out standards for MY 2011 through MY 2015 that required cars and light trucks to improve their fuel economy by 4.5 percent a year to reach a MY 2015 standard of 35.7 mpg for automobiles and 28.6 mpg for light trucks. 113 On January 7, 2009, DOT announced the final rule would not be issued because the financial difficulties of the automobile industry should allow the incoming Obama administration to review the impact of new CAFÉ standards on the industry before promulgating regulations to meet the March 31, 2009 deadline for Fiscal Year (FY) 2011 standards. 114 On January 26, 2009, President Obama directed NHTSA to issue new fuel economy standards in two parts: 1) MY 2011 standards, and 2) standards for MY *321 2012 and beyond. 115 The President asked NHTSA to consider climate change issues in making its adjustment to the CAFÉ standards. 116 125 However, before GHGs (including CO 2 ) could be regulated, EPA had to comply with CAA §202(a)(1), *322 which requires an air pollutant to "reasonably be anticipated to endanger public health or welfare." 126 The Agency must also comply with CAA §201(a)(2) when prescribing a regulation by providing the time necessary to develop the requisite technology, "giving appropriate consideration to the cost of compliance within such period."
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On April 17, 2009 , the Administrator made a proposed endangerment finding that six GHGs are air pollutants that may be reasonably anticipated to endanger public health and welfare, and four of them (CO 2 , methane, nitrous oxide, and hydrofluorocarbons) are emitted from new automobiles. 128 EPA's GHG standards for light-duty vehicles, however, could not be finalized until the Agency promulgated the required endangerment finding. On December 15, 2009, EPA promulgated a final rule saying GHG emissions from new motor vehicles contribute to air pollution, and air pollution may reasonably be anticipated to endanger public health and welfare. 129 This allowed EPA's light-duty vehicle CO 2 standard to be finalized.
By mid-January 2010, sixteen lawsuits had been filed in the D.C. Circuit challenging the endangerment finding. 130 The court postponed the cases to allow EPA to respond to ten administrative petitions that had been filed with EPA. 131 The Agency denied the petitions for review, and on August 13, 2010, the U.S. Chamber of Commerce filed a suit in the D.C. Circuit challenging the legality of EPA's rejection of the administrative petition. 132 On December 10, 2010, the D.C. Circuit denied the motion to stay and ordered the case to be scheduled for oral argument. 133 On January 21, 2010, Senator Lisa Murkowski (R-Alaska) introduced a resolution, S.J. Res. 26, seeking to nullify EPA's endangerment finding. She had *323 substantial Republican support, but needed to obtain support from Democrats if she were to achieve the necessary fifty-one votes. 139 An additional goal of the rule is to create one standard that would be accepted by California and other states that have worked to create more stringent motor vehicle fuel efficiency standards. 140 This resulted in the automobile industry dropping lawsuits opposing the California standards, which have been adopted by thirteen other states. 141 However, industry groups are challenging the May 7, 2010 rule in the D.C. Circuit. 142 EPA's MY 2012 through MY 2016 regulations are based on its CAA § 202 authority; NHTSA's standards are based on its authority under 49 U.S.C. § 32902. EPA's standards require light-duty vehicles to meet an estimated combined *324 average emissions level of 250 g/mi in MY 2016, which is equivalent to a combined average fuel economy of 35.5 mpg, if the standard is met solely through fuel economy improvements. 143 NHTSA's standards would require a combined average lightduty vehicle fuel economy that becomes increasingly stringent from MY 2012 until it reaches 34.1 mpg in MY 2016. 144 The reason for the small difference in the standards is due to the differences in the statutes under which the two agencies operate. This resulted in slightly higher fuel efficiency requirements under EPA's regulation because EPA expects manufacturers to obtain CO 2 credits for reductions in emissions of GHGs due to improvements in air conditioner systems. Such credits are not available under the laws that are applicable to NHTSA. 145 NHTSA's CAFÉ standards for passenger cars are projected to increase from 33.3 to 37.8 mpg over five years, and light-duty trucks will go from 25.4 to 28.8 mpg, which is an average annual increase in fuel efficiency of 4.3 percent relative to MY 2011 standards. 146 Each manufacturer must meet a standard determined using a sales-weighted average for the various passenger cars and light-duty trucks. Light-duty trucks require a 3.4 percent annual improvement, while cars must increase fuel efficiency by 4.5 percent per year. 147 The fleet fuel economy that is achieved will depend on the mix of vehicles sold, the extent to which flex fuel credits are used, and the extent to which manufacturers choose to pay civil penalties rather than achieve the regulatory requirements. 148 On
149 It is to be harmonized with applicable State standards to assure that automobile manufacturers will be able to build a single, light-duty national fleet. 150 EPA and NHTSA are requested to work with the State of California to assess the factors needed to accomplish this task by September 1, *325 2011. 151 On October 13, 2010, EPA and NHTSA published a notice of intent to conduct joint rulemaking. 152 The notice explained the agencies approach and said the MY 2025 targets were analyzed using four potential GHG reduction targets of 3, 4, 5, and 6 percent per year from the MY 2016 fleet-wide average of 250 g/mi. 153 The 6 percent annual reduction would produce a fleet average of 62 mpg. 154 This proposal is supported by environmental groups but is criticized by the automobile industry (which did not object to the MY 2016 regulations). 155 A supplemental notice in November 2010 announced that EPA and NHTSA expect to issue a proposed rulemaking by September 30, 2011, and a final rulemaking by July 31, 2012.
156
IV. Heavy-Duty Truck Proposed Standards
On May 21, 2010, President Obama announced NHTSA and EPA are to initiate two joint rulemakings. 157 The first rule will focus on improved fuel efficiency and reduced GHG emissions from heavy-duty vehicles. 158 The second rule, previously discussed, will impose more stringent standards for improved fuel efficiency and GHG reductions from MY 2017 and thereafter in light-duty vehicles. 159 EPA and NHTSA responded in October 2010 with an announcement of a "first-ever program to reduce [GHG] emissions and improve fuel efficiency of medium-and heavy-duty vehicles." 160 On November 30, 2010, EPA and NHTSA *326 promulgated the proposed rule. 161 It is "designed to address the urgent and closely intertwined challenges of dependence on oil, energy security, and global climate change." 162 The proposed rule represents "the first time that NHTSA and EPA would regulate the heavy-duty sector for fuel consumption and GHG emissions, respectively." 163 Heavy-duty trucks that range from 18-wheelers to the largest pickups are the second largest source of transportation petroleum consumption and are responsible for about 20 percent of U.S. GHG emissions. 164 "Heavy-duty trucks have always been an important part of the goods movement infrastructure in this country and have experienced significant growth over the last decade related to increased imports and exports of finished goods and increased shipping of finished goods to homes through Internet purchases." 165 NHTSA proposed a fuel consumption standard and EPA proposed a CO 2 standard applicable to the three regulatory categories: (1) combination tractors; (2) heavy-duty pickup trucks and vans; and (3) vocational vehicles, as well as gasoline and diesel heavy-duty engines. 166 In addition, EPA is proposing hydrofluorocarbon emissions standards for air conditioning systems in tractors, pickup trucks, and vans; and nitrous oxide (N 2 O) and methane (CH 4 ) emissions standards are proposed for heavy-duty engines, pickup trucks, and vans. 167 EPA's standards would begin with MY 2014 vehicles; NHTSA's proposed fuel consumption standards would be voluntary in MY 2014 and MY 2015, in order to provide the four full model years of regulatory lead-time required by EISA, and would become mandatory in MY 2016, for most regulatory categories. 168 The heavy-duty category is defined to include all on-road vehicles rated at a GVWR of 8,500 pounds or more, except medium-duty vehicles covered by the current CAFÉ standards for MY 2012-MY 2016 light-duty vehicles. 169 EPA is including *327 recreational on-highway vehicles within its rulemaking, but NHTSA is not, because its statutory authority is limited to regulating commercial vehicles. 170 The proposed rule covers the complete vehicle, not just engines. 171 "Congress emphasized that the test methods, measurement metrics, standards, and compliance and enforcement protocols must all be appropriate, cost-effective, and technologically feasible for commercial medium-duty and heavy-duty on-highway vehicles and work trucks." 172 NHTSA and EPA interpret heavy-duty vehicle fuel economy standards more broadly than the miles per gallon approach used with lightduty vehicles by focusing on the work done with these vehicles and their overall fuel efficiency. 173 NHTSA and EPA may create separate standards for different classes of heavy-duty vehicles, 174 which the agencies interpret broadly to allow regulation of heavy-duty engines in addition to heavy-duty vehicles. Regulating heavy-duty engines is based on the fact that there are a relatively small number of heavy-duty engine designs used in an extremely wide range of truck designs. 175 There are seven categories of heavy-duty trucks (Classes 2b through 8) used by various federal agencies based on their gross combined weight rating (GCWR), categorized by the maximum load that the vehicle can haul, including the weight of a loaded trailer and the vehicle itself. 176 The first two weight classes (2b & 3) are primarily work trucks and vans. 177 The remaining categories are used for cargo carrying or specialized use vehicles (e.g, fire trucks). 178 The last two categories (7 & 8) are combination tractor-trailers. 179 "A relatively limited number of manufacturers produce the vast majority of" heavy-duty tractors and engines, but the trailer manufacturing industry "includes a large number of companies, many of which are relatively small in size and production volume." 180 For this reason, the trailers that are attached to the tractors are exempted from regulation at this time.
181
NHTSA and EPA propose to divide heavy-duty trucks into three regulatory categories: heavy-duty pickups and vans, combination tractors, and vocational *328 vehicles. 182 Vocational vehicles can be found in any weight category, "including smaller and larger van trucks, utility 'bucket' trucks, tank trucks, refuse trucks, urban and over-the-road buses, fire trucks, flat-bed trucks, and dump trucks, among others." 183 For vocational vehicles, there are two sets of standards to achieve reductions in GHG emissions and fuel consumption through both engines and the vehicle body. 184 The first set of standards addresses engines. 185 EPA is proposing CO 2 g/ton-mile standards (the mass of emissions from carrying a ton of cargo over a distance of one mile), and NHTSA is proposing fuel consumption standards of gal/1,000 ton-mile (gallons of fuel consumed over a set distance of 1,000 miles with a one ton payload), for chassis manufacturers. 186 The second set of standards involves requirements for vehicle body manufacturers and would be limited to tire improvements because at this time that is the primary means of vehicle body improvement available. 187 Heavy-duty vehicles with GVWR between 8,501 and 10,000 lb are classified as Class 2b motor vehicles, which includes MDPVs that will continue to be regulated under the light-duty vehicle program. 188 Heavy-duty vehicles with GVWR between 10,001 and 14,000 lb are classified as Class 3 motor vehicles. About 90 percent of the Class 2b and Class 3 pickups and vans are 3/4-ton and 1-ton pickup trucks, 12-and 15-passenger vans, and large work vans that are sold by vehicle manufacturers as complete vehicles. 189 Over 95 percent of the heavy-duty pickups and vans sold in the United States are manufactured by Ford, General Motors, and Chrysler. 190 EPA proposes GHG standards for these vehicles in grams per mile (g/mile), the way they are regulated by EPA for criteria pollutants. 191 NHTSA is proposing a similar standard expressed as gallons of fuel consumed per 100 miles. 192 These light-duty GHG and fuel economy standards factor in vehicle size by basing the emissions and fuel economy targets on vehicle footprint (the wheelbase times the average track width). 193 Each manufacturer will be required to meet a fleet average standard based on production volume-weighting of target standards for each vehicle, which are based on the vehicle's work factor. 194 For combination tractors and vocational trucks, EPA's proposed standards are in the form of the mass of emissions from carrying a ton of cargo over a distance *329 of one mile (g/ton-mi). 195 The proposed NHTSA standards are in terms of gallons of fuel consumed over a set distance (gal/1,000 ton-mile). 196 For combination tractors (weight class 7 & 8), nine subcategories have been created based on weight, cab type, and roof height. 197 Combination trailers are subject to two sets of standards. The tractor manufacturer must meet vehicle-based standards that include consideration of aerodynamic features, weight reductions, tire rolling resistance, the presence of idle-reducing technology, vehicle speed limiters, driveline losses and auxiliary power demand (e.g. heating and air conditioning). 198 EPA is also proposing a standard applicable to tractor manufacturers to limit leakage of HFC refrigerant from cabin air conditioning systems. 199 The agencies are proposing separate performance standards for the engines manufactured for use in these trucks.
heavy-duty engines, EPA is proposing standards in the form of grams per brake horsepower-hour grams (g/bhp-hr), which is emissions per unit of work and is the approach used for regulating criteria pollutants emitted from heavy-duty highway engines. 201 Similarly, NHTSA proposed standards for heavy-duty engines are in the form of gallons of fuel consumption per 100 units of work (gal/100 bhp-hr). 202 Standards for CO 2 and fuel consumption, as well as N 2 O and CH 4, emissions, are proposed for the engines used in these trucks. 203 It is expected that these requirements will be met through the use of improved turbochargers, after-treatment optimization, low temperature exhaust gas recirculation, and engine friction reductions.
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*330 EPA and NHTSA estimate the net benefits of the heavy-duty vehicle regulations at $27 billion to $41 billion, based on a social value of carbon (SCC) and using a discount rate of 7 percent and 3 percent for MY 2014-2018 heavy-duty vehicles. 205 EPA standards proposed for 2018 (including a separate standard to control air conditioning system leakage) are projected to reduce average per-vehicle emissions of GHGs by 17 percent for diesel vehicles and 12 percent for gasoline vehicles, compared to a common baseline. 206 EPA and NHTSA expect that the new tractor cab and separate standard for the engines installed in the tractor will reduce fuel consumption up to 20 percent by 2018. 207 The agencies project that by 2020 the program will result in no cost or negative costs because fuel savings will offset the costs. 208 For vocational vehicles and combination tractors, payback periods are much shorter and actually are expected to occur within the first year of ownership because these trucks travel more miles in a given year. 209 In addition to the benefits to heavy-duty truck operators, EPA estimates the proposed rule will reduce oil imports by 0.177 million barrels per day in 2020 and will increase to 0.463 million barrels per day in 2040.
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V. California's Control of Mobile Source GHG Emissions
When Congress, in 1967, preempted the control of emissions from new motor vehicles in the CAA, it exempted California by creating a statutory exemption for any state that regulated automobile emissions "prior to March 30, 1966 ." 211 The CAA of 1970 continued the California exemption in section 209, which in 1977 was amended to require EPA to consider California's standards as a package and waive federal preemption if the state determines that the standards "in the aggregate" protect public health at least as well as the federal standards. 212 EPA's power to deny a waiver is limited; the waiver is to be approved unless the Administrator finds: (1) the determination of the state is arbitrary and capricious; (2) the state does not need such a standard to meet compelling and extraordinary conditions; or (3) the state standards are not consistent with CAA § 202(a). 213 The 1977 CAA Amendments added CAA § 177, which allows states with nonattainment areas to adopt California standards for which a waiver had been granted, if such states adopt identical standards and provide at least a two year *331 grace period before compliance is required. 214 This has resulted in decades of litigation as states attempted to adopt California standards and the automotive industry resisted. 215 In 1990, the California Air Resources Board (CARB) first adopted a "Low Emission Vehicle/Clean Fuels" (LEV/CF) program that imposed standards from 1994 through 2003. 216 In 1999, CARB amended LEV regulations to create LEV II regulations that were applicable from 2004 through 2010. 217 The LEV II program increased the stringency of emission reduction requirements and expanded passenger car requirements to include vehicles up to 8,500 pounds gross vehicle weight (GVW), which made most SUVs and pickup trucks subject to passenger car standards. 218 Moreover vehicles classified as medium-duty (8,501-14,000 pounds GVW) had standards almost as stringent as passenger cars. 219 LEV II created a new category of super-ultra low emission vehicles (SULEV) for vehicles that only emit one pound of hydrocarbons in 100,000 miles of driving. 220 The category of zero emission vehicles (ZEVs) for vehicles with near zero emissions was modified to give partial ZEV credits of 0.7 for methanol reformer fuel cell vehicles, 0.4 for compressed natural gas SULEV and 0.2 for a gasoline fueled SULEV. 221 In 2002, the California legislature imposed CO 2 emission limits on motor vehicles. 222 The law required CARB to promulgate and implement rules that would reduce CO 2 emissions from cars and light-duty trucks by 22 percent from the 2002 level by 2009, and reduce CO 2 emissions by 30 percent by MY 2016. 223 In 2005 CARB formally adopted GHG regulations. 224 The regulations needed to be approved by EPA, which must grant a waiver if the statutory requirements are met; EPA has granted about 50 new waivers since 1968 and denied five. 225 California applied for a waiver in December 1, 2005, pursuant to CAA § 209(b).
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*332 Automobile dealers and manufacturers then litigated in California to prevent imposition of fuel-economy standards more stringent than federal requirements, based on claims that the federal fuel economy standards preempt the field. 227 The court held the regulations are emission standards and thus are preempted under CAA § 209(a) unless EPA grants a § 209(b) waiver. However, the court placed the case on hold until the Supreme Court could decide Massachusetts v. EPA. 228 Before the waiver issue could be resolved, on March 27, 2008, CARB reduced the number of ZEVs that must be sold in the three years beginning in 2012 but created new requirements for producing partial ZEVs. 229 Automakers were to sell or lease 7,500
hydrogen fuel cell or battery-powered vehicles and sell or lease 60,000 plug-in hybrid vehicles between 2012 and 2014. 230 The Supreme Court's 2007 decision that held GHGs to be pollutants under the CAA also approved the use of overlapping fuel economy standards by EPA and DOT, which increased the pressure on EPA to issue a waiver to California. 231 Nine northeastern states (Connecticut, Maine, Maryland, Massachusetts, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont), as well as Arizona, Florida, New Mexico, Oregon and Washington D.C. had adopted California's standards pursuant to CAA § 177. 232 Their standards, however, were not enforceable until California received a waiver from EPA allowing the standards to be implemented. The waiver was denied by EPA in March 2008 based on EPA's conclusion that the situation did not meet the CAA's requirement that there be "compelling and extraordinary conditions." 233 This denial prevented the fourteen other states that have adopted California's GHG regulations from implementing their programs. 234 This denial was followed by years of litigation that ended with a May 7, 2010 agreement that resolved the issues.
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*333 On January 26, 2009, President Obama directed EPA to reconsider the Bush Administration's decision that barred California and other states from regulating GHG emissions from motor vehicles. 236 On June 30, 2009, EPA granted California a waiver that allows it to implement GHG reduction standards for passenger cars, pickup trucks and sport utility vehicles. 237 On September 24, 2009, CARB adopted amendments to its regulations to reduce GHG emissions from new passenger vehicles from 2012 through 2016. 238 EPA's waiver and California's adoption of regulations will now allow more than a dozen states to implement the California standards. percent reduction for larger vehicles. 242 Manufacturers that meet or exceed the requirements receive credits that may be used to offset a manufacturer's emissions for up to five years. 243 The Obama administration promulgated more stringent national fuel economy and GHG vehicle standards on May 7, 2010, for MY 2012 to MY 2016, which are discussed supra in § 3. 244 This provides California the standards it sought to impose, although CARB had to modify its 2009-2011 standards to allow compliance based on a fourteen state vehicle fleet rather than just using a California vehicle fleet average. The federal rule allows automakers to meet the *334 California standard by complying with the national standard. 245 In return the automakers agreed to drop their GHG lawsuits. 246 California's Global Warming Solutions Act of 2006 (Assembly Bill 32) seeks to reduce GHGs in a cost-effective manner by creating a market for cleaner vehicles, requiring low-carbon fuels, mandating renewable electricity, and imposing energy efficiency standards. 247 A cap-and-trade program to control emissions from sources of 85 percent of California's GHG emissions is an important part of the state's GHG reduction strategy. 248 It requires sources of GHGs to have an allowance for each metric ton of carbon dioxide equivalent (MtCO 2 e) released. 249 Most of the allowances will be given without charge. 250 By limiting the number of allowances issued in the state, and by reducing the number of allowances over time, the aggregate statewide emissions should be lowered.
California's program is to begin in 2012 with coverage of electricity generated in the state, those who deliver imported electricity to the California electric grid, and large industrial sources with annual GHG emissions at or above 25,000
Electronic copy available at: https://ssrn.com/abstract=3205590
MtCO 2 e. 251 In 2015, the program is to expand to cover fuels used for transportation. 252 Initially, the cap is set at the level of emissions expected in 2012, which is 165.8 million MtCO 2 e and it declines in 2013 and 2014. In 2015, the cap increases to 394.5 MtCO 2 e because fuels are to be covered, and the cap then declines in 2016 to 2020. 253 The program is based on a three-year compliance period with annual surrendering of allowances to equal the total allowable GHG emissions.
254
*335
The California cap-and-trade rules came to a final vote by CARB on December 16, 2010. 255 However, the future of GHG control in California was placed in doubt by Proposition 23, which was on the November 2, 2010 California ballot. 256 It would have suspended the Global Warming Act of 2006 until California's unemployment rate dropped below 5.5 percent for four consecutive quarters. 257 Because the State's unemployment rate is about 12 percent, Proposition 23 was designed to end GHG control in California, but it was defeated by a vote of 61.5 percent to 38.5 percent. 258 The attempt to end the application of the Global Warming Act of 2006 was heavily financed by out-of-state companies, particularly Valero Energy and Tesoro Corporation that are Texas oil companies. 259 A more serious problem for GHG regulation now flows from Proposition 26, also on the November 2, 2010 ballot and actually approved. Proposition 26 requires legislative approval by a two-thirds vote to impose certain state and local fees. 260 Fees include charges that address adverse impacts on society or the environment caused by the fee-payer's business. This proposition passed with 52.5 percent of the vote and may apply to a cap-and-trade program. 261 The measure will make it more difficult to impose regulatory fees, such as environmental clean-up fees, and it will increase the uncertainty concerning whether a measure is a tax or a fee that can be expected to lead to litigation. This proposition was supported by the tobacco, alcoholic beverage, and oil industries. 262 Since President Obama took office, EPA's approach to California's effort to impose more stringent emission standards has been to create more stringent federal standards. California however continues to pressure EPA. EPA has provided notice that it will issue standards for MY 2017-2025 vehicles. 263 Federal proposed standards are expected to be promulgated in the fall of 2011 and finalized in July 2012, but California is scheduled to propose MY 2017-2025 standards in *336 September 2011 and it is expected that they will be the same as federal standards that will also be proposed in September 2011.
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VI. Conclusion
In the absence of a major effort to control mobile source GHGs, emissions will continue to increase in the United States because of growth in population and VMT. However, impressive efforts are underway to arrest and perhaps lower emissions from the transportation sector. There are more than 35 vehicles presently being marketed in the U.S. that achieve 35 mpg, or better, based on EPA's 2011 highway fuel economy test. 265 But not enough of these vehicles are purchased to prevent motor vehicle CO 2 emissions from increasing. For the period 1970 to 2009, U.S. transportation petroleum consumption by the transportation sector increased by 1.3 percent a year, but the increase in petroleum consumption by the transportation sector has been slowing, and from 1999 to 2009 consumption increased annually at only 0.2 percent. 266 This resulted in a 2.02 million gallon per day increase in U.S. transportation fuel consumption in the 1990 to 2009 period, although in 2008 and 2009 petroleum consumption dropped. 267 Programs to reduce emissions of GHGs through increasingly stringent CAFÉ standards are more politically feasible than increasing gasoline taxes or imposing fees on fuel-inefficient vehicles, although a mix of many different measures would probably be the most effective way to reduce GHG emissions. Petroleum demand could be reduced if the cost of driving increased significantly through the use of a carbon tax or by increasing gasoline taxes or by using other economic disincentives. Compared to other developed nations, fuel taxes in the United States are low. State taxes on gasoline averaged 29.7 cents per gallon (cpg) in the last quarter of 2010, and the federal excise tax of 18.4 cpg brings the total tax to 48.1 cpg. State taxes on diesel fuel averaged 28.7 cpg, and the federal tax of 24.4 cpg brings the total to 53.1 cpg. 268 These taxes have been inadequate to maintain the highway system and will become more inadequate if fuel economy increases significantly. Taxes have the advantage of being quick to implement and because of the limited number of refineries the costs of administering the program are low and compliance rates are high. CAFÉ standards have delayed benefits because of the necessity to provide manufacturers with adequate time to meet the standard. *337 Moreover, without high fuel costs, it is difficult to get consumers to buy fuel-efficient vehicles.
The use of hybrid vehicles can lower fossil fuel consumption, and the sale of hybrids would benefit from more generous tax incentives for those purchasing these vehicles. But the disadvantage of this approach is that it distorts the free market and discourages research and development of fuel-efficient vehicles that do not use hybrid technology. For this reason in the long run it may be beneficial that the tax credit for buying a hybrid has been phased out for vehicles purchased after December 31, 2010. 269 While hybrids offer improved fuel economy, they are only a transition technology until plug-in hybrid vehicles and other advanced technologies are commercially available. 270 Nevertheless, it may be the use of improved conventional technology, especially technology that reduces the weight of vehicles, which will prove to be the most cost-effective way to improve motor vehicle fuel economy.
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The program to increase motor vehicle fuel efficiency is an important step in the right direction. Unlike the programs to control stationary sources, the fuel economy improvements required in the recent EPA/NHTSA rules have little or no net cost because the cost of compliance is offset by the reduced cost of fuel. Moreover, the rules should help reduce the growth in petroleum imports that adversely affect the nation's trade balance and makes the nation a hostage to oil producing nations. These rules do not materially expand the size or the power of the federal government, and they have low transactional costs. Finally, the more stringent fuel economy standards appear to have the support of both industry and environmental groups. 
